SUMMARY
INTRODUCTION
The optimal planning of electric distribution systems is one of the most important research fields for electrical engineering. Because of the growing effort to reduce system losses, many papers have been published in recent years referring to optimal distribution planning, but in all these attempts, its significant sub problem of optimal conductor size selection still needs to be further studied. Articles have been published [2] [3] [4] [5] [6] [7] dealing with optimal conductor selection for distribution networks. In general attention has focused on reducing cost through optimizing the conductor profile. In this paper, for conductor selection a novel and efficient method is presented. The proposed approach can be a useful tool for radial distribution planning. In the proposed algorithm below objectives are considered:
Maximizing saving in capital cost of conductors and energy loss Achieving proper voltage at the buses Maintaining thermal line capacity limit
PROBLEM FORMULATION

Objective Function
In each optimization problem, objective function should be defined. In the proposed approach, objective function can be formulated as following equation:
Number of sections in the feeder
Length of section j (km) C(Con j ):
Cost of used conductor in section j (R/km) N:
Life period of lines (year) P loss,i : Real power loss in the ith year (kW)
Cost of energy (R/kWh) P w :
Present worth factor LSF i : Loss factor in ith year Intr:
The interested rate Infr:
The inflation rate Where, load i is the load in ith year, r is the annual growth rate and M is a plan period up to which the feeder can take load growth. The peak load growth during the planning period is illustrated in figure 1 . 
Constraints
Voltage: the voltage drop at every node in the feeder must be less than maximum allowable value, means:
Current: Current flowing through section j with a given type of conductor (con j ) should be less than the maximum allowable current carrying capacity of con j conductor, i.e.
Load Flow Method
In proposed algorithm, it is need to calculate voltage drop of each node, current flowing in each section and power loss. Therefore a load flow method must be used in process. In [1] a simple and efficient load flow method for radial distribution network is proposed, which we used in our optimization approach. This load flow method considers all aspects of modeling of sections and detailed load modeling. The solution technique is based on forward and backward propagation to calculate current in each section and voltage at each node.
Node and Section Numbering
The procedure of node numbering adopted for the proposed approach is explained considering figure 2 as test system. Steps for node numbering are displayed bellow.
Step 1: The nodes in the main feeder (feeder starting from substation node (1) are numbered, as it is shown in Fig.1 . These nodes are numbered 1, 2, 3, 4, 5 and (1), (2), (3), (4) are section numbers. The node numbering and section numbering are started from substation that is assigned node number 1.
Step 2: The nodes on the main feeder other than substation are explored for the laterals. In Fig.1 node 2 has a lateral. Then node numbers and section numbers are assigned starting from the sending node (node 2) of the lateral 6, 7 and 8. These are node numbers of the first lateral from the substation and (5), (6) and (7) are the section numbers.
Step 3: Lateral under consideration is explored for the sub laterals, it is seen that node 7 is having sub lateral. Number is assigned for the sub lateral node starting from node 7 as 9 and section number as (8).
Step 4: Repeat steps 2 and 3 and the nodes and sections numbered accordingly.
STEPS OF PROPOSED ALGORITHM
All necessary steps for the optimal conductor selection in radial distribution networks are summarized following:
Step 1: Sort the conductors based on their resistance per Km from high to low (1 to N c ) Step 2: Set conductor type of all sections with N c th conductor.
(Con(section)=N c for all sections) Step 3: Apply steps 3-1 to 3-7 for all conductor types
Step 3 Step 4: Set Section= Section-1 and go to step 3.
Step 5: Repeat steps 3 and 4 until conductor type of all sections do not change in one iteration.
Step 6: Show the last conductor type for all sections.
Step10: End
The flowchart of proposed algorithm is presented in figure 3 .
COMPUTATIONAL TEST
Based on the proposed algorithm, software was developed using MATLAB programming language for conductor selection in distribution networks. The proposed method was tested on a typical distribution network by use of prepared software to evaluate its effectiveness. The test case is a radial distribution network that has 27 nodes and 26 sections, as shown in figure 4 . Network and load data of radial test feeder are shown in Figure 4 -Primary distribution system under study. 
C C I I R R E E D D
CONCLUTION
This study has presented a novel approach to solve the optimal conductor selection problem in a radial distribution network. The objectives considered attempt to minimize of capital investment and power loss, subject to voltage drop and current carrying capacity constraints. As a case study, proposed algorithm is applied to a typical medium voltage radial distribution network with satisfactory results. The proposed algorithm can be used in conductor selection for planning and optimization of radial distribution networks.
